The present study concerns p-T-x phase equilibria measurements involving two working fluid pairs (Refrigerant + Organic solvent) , namely 1,1,1,2-tetrafluoroethane (R134a) + N,N -dimethylacetamide (DMA) and , 1,1,1,2-tetrafluoroethane + N-methyl-2-pyrrolidone (NMP), using the static-analytic method at temperatures varying between 303 and 353 K. The experimentally measured data were successfully correlated using the PengRobinson equation of state (PR-EoS) in combination with Huron-Vidal mixing rule, and the non-random two liquid activity coefficient model (NRTL), contrarily to the predictive SoaveRedlich-Kwong (PSRK) group contribution equation of state which failed to reproduce accurately enough such data.
Introduction
Production of cold is one of the most important operations for a great number of human daily needs and activities and for various industrial fields. However due their nature, many refrigerant fluids may have a negative impact on the environment. Therefore one can measure the need for adequate working fluids which should be harmless towards the environment and efficient when used in compatible refrigeration machines. This has been a motivation factor for a great number of researchers aiming to find alternative refrigerant fluids as well as to develop new machine types mainly based on the absorption cycle.
In fact the performance of an absorption cycle based machines depends on several parameters of the refrigerant-absorbent pair 1 , particularly the thermophysical and transport properties, the thermal stability and the phase equilibria taking place in different compartments.
Previous works carried out by the same present authors are reported in the literature and one can cite Zehioua et al 2, 3 . who considered the modeling and experimental measurements of isothermal vapor-liquid equilibrium data for different binary systems namely 1, 1, 1, 2-Tetrafluoroethane (R134a) + Dimethylformamide (DMF) working fluids used for an Absorption Heat Transformer (AHT) 2 and R134a + 1-Methoxy-2-(2-methoxyethoxy) ethane (DMEDEG) and 1,2-bis(2-ethoxyethoxy) ethane (DMETrEG) 3 . Also Consequently the main purpose of the present work is the experimental study and modelling of phase equilibrium data involving another two working fluid pairs, namely R134a+DMA and R134a+NMP.
Experimental

Materials
The sources and the qualities of the used chemicals, as certified by the manufacturers, are presented in Table 1 . Apart from a careful degassing of DMA and NMP, no further purification or pretreatment were performed.
Apparatus and Experimental Procedure
The measurements of p, T, x data of R134a + DMA and R134a + NMP binary systems were made using a "static-analytic" technique. This latter has already been described in details by Laugier and Richon 7 . Also a detailed description of the used apparatus and the adopted experimental procedure were given by Zehioua et al 2 . The equilibrium temperature was measured using two (Pt-100) platinum probes where a priori a 25 Ω reference platinum probe (Tinsley, France) was used to calibrate both temperature sensors. The standard uncertainty in the temperature measurements was estimated as 0.02 K. The equilibrium pressure was measured using a Druck pressure transducer (up to 4.0 MPa) which was calibrated by means of a dead weight balance (Desgranges and Huot model 5202S, France).
The estimated relative standard uncertainty on pressure measurements was about 0.9%.
Liquid samples were analyzed by means of a gas chromatograph (Varian, CP -3800), using a thermal conductivity detector (TCD) the calibration of which was made by introducing known pure component volumes with appropriate syringes. The resulting accuracies concerning the mole number are 0.8% for R134, 1% for DMA and 1% for NMP, and the standard uncertainty on liquid mole fractions was estimated as about 0.007. The column used in the chromatograph was RTX-5-Amine (3 µm, 15 m × 0.53 mm ID).
Correlation
The correlation of the experimental measurements was obtained by the combination of the PR-EoS 8 with the Huron-Vidal mixing rule 9 and the NRTL model 10 .
The critical properties of the considered components reported from the literature 11 are shown in Table 2 .
The Huron-Vidal mixing rule is expressed as:
where a i and b i are the attractive parameter and the molar co-volume, respectively. The excess Gibbs energy model based on NRTL is given by:
Where n is the number of components in the system and
 ij and  ij are the non randomness and the adjustable binary parameters, respectively, with
ji and taken as equal to 0.3.
The binary NRTL parameters were fitted using the Simulis TM software package (from Prosim, Toulouse, France), for the minimization of the following objective function:
where N is the number of experimental data points and p exp and p cal are the experimental and calculated pressures, respectively.
Results and discussion
The performance of the model used to correlate the experimental data was assessed by means of the following relative deviations, BIASP and AADP which are expressed as:
Where N is the number of experimental measurements. Table 5 . The relative deviations BIASP and the AADP values shown in Table 6 , and represented in Figure 3 and 4, are encouraging indicating a reasonably good data prediction. The experimental VLE data of R134a + DMA was compared graphically with the values reported by Jing et al. 6 for the same system, as shown in Figure 1 where a reasonable agreement was noted. Using the present model the NRTL parameters adjusted to Jing et al. 6 data are listed in Table 5 . The BIASP and AADP values are listed in Table 6 . which is used to adapt the equation of state parameters for mixtures by a sort of a mixing rule which involves g E , the molar excess Gibbs energy 12 . In the present work the PSRK equation
with Mathias-Copeman α function with parameters fitted to experimental vapor pressure data of pure components, was chosen to predict the VLE data for both considered binary systems.
The different functional groups involved in the molecular structure of each considered component as well as the corresponding interaction, volume and surface parameters are shown in Table 7 13 .
Because of the important values of the relative and systematic deviations as illustrated by the BIASP and AADP values shown in Table 8 , it is concluded that PSRK equation of state failed to predict the phase equilibrium data for the R134a + DMA, and + NMP binary systems.
Conclusions
The Isothermal solubility measurements were carried out, using a "static -analytic" Table 2 . Critical Parameters and acentric factors 11 . a N is the number of experimental measurements.
